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Detailed Description Text - DETX (46): 

A wide variety of therapeutic and/ or diagnostic agents may also be 
incorporated into the aqueous lipid suspension phase simply by adding the 
desired therapeutic or diagnostic agents to that phase. Suitable therapeutic 
and diagnostic agents, and suitable amounts thereof, will be readily apparent 
to those skilled in the art, once armed with the present disclosure. These 
agents may be incorporated into or onto the lipid membranes, or encapsulated 
the resultant liposomes. 
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To further improve the magnetic effect of the resultant gas-filled liposomes 
for MRI , for example, one or more MR I contrast enhancing agents, such as 
paramagnetic or superparamagnetic contrast enhancing agents, may be added. 
Useful MRI contrast enhancing agents include paramagnetic ions such as 
transition metals, including iron (Fe.sup.+3), copper (Cu. sup. +2) , and 
manganese (Mn. sup. 4-2) and the lanthanides such as gadolinium (Gd.sup.+3) and 
dysprosium (Dy.sup.+3), nitroxides, iron oxides (Fe.sub.3 O.sub. 4), iron 
sulfides and paramagnetic particles such as manganese (Mn. sup. +2) substituted 
hydroxyapatites. As well, agents such as chromium (Cr.sup. +3), nickel 
(Ni.sup.+2), cobalt (Co. sup. +2) and europium (Eu. sup. +2) ^rje^ other example^ of_ 
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Brief Summary Text - BSTX (6) : 

Rembaum (U.S. Pat. No. 4,267,234) refers to magnetic polyglutaraldehyde 
microparticles which are prepared by suspension polymerization in the presence! 
of magnetic particles . Widder and Senyei (U.S. Pat. No. 4,247,406) prepare f 
microparticles from an amino acid-polymer matrix in which magnetic particles 
are embedded. A similar method with nanoparticles is>u&etiTEy Schrocfei^and 
Mosbach (WO 83/01738) whereby a crystalline hy d ro c^ on m at ri x surround^ the 
magnetic material. Groman and Josephson (U.S. rat. ^Jo7^4, 77 0, 
magnetic metal oxide particles which are non-c&ated 



polysaccharide and/ or protein coating. Molday (U. Pat. / No. 4, 4527 
describes the synthesis of ferromagnetic -iron oxide core's w CTfe ^^^>oJ^gQQ 



coating. He achieves a stable sol and can couple prot 
coating using pe riodate activation . 
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Detailed Description Text - DETX (26) : 

Particularly useful particles include both inorganic elements and compounds 
as well as metal -containing organic compounds. Inorganic elements and 
compounds particularly well suited, owing to their favorable magnetic 
parameters, comprise elements, such as dysprosium, erbium, europium, gaolinium, 
holmium, samarium, terbium, thulium, ytterbium or yttrium and compounds thereof 
such as dysprosium sulfate, erbium sulfate, europium oxide, europium sulfate, 
gadolinium oxide, gadolinium sulfate, holmium oxide, samarium sulfate, terbium 
oxide, terbium sulfate, thulium oxide, ytterbium sulfide, yttrium oxide, 
yttrium sulfate, yttrium ferrioxide (Y.sub.3 Fe.sub.5 O. sub. 12) yttrium 
aluminum oxide (Y.sub.3 Al.sub.5 0. sub. 12), other dimetallic compounds such as 
dysprosium-nickel, dysprosium-cobalt, gadolinium- iron, ytterbium-iron, 
cobalt- samarium, gadolinium-yttrium, and dysprosium- gallium, and actinide 
series element and compounds thereof. 
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chromi um f gadolinium, i ron, manganese, t e r rite s / and magnet it e a re al so 
contemplated, as are image able compounds linked to or incorporated with 
dextran, albumin, latex, polystyrene, or other particulate materials of 
appropriate size. 

Brief Summary Text - BSTX (57) : 

In addition to iodinated or brominated materials, a number of other 
electron- dense materials can be used in the present invention. The electron 
density can be provided by no n- radioactive elements or compounds such as gold 
or iron, chromium, gadolinium, yttrium, zirconium, hafnium, tin or antimony as 
oxides, phosphates, sulfides, or silicates, as well as other nonradioactive 
The foregoing can advantageously be utilized in the form of colloids 
of appropriate size. 
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Detailed Description Text - DETX (42) : 

Besides diamagnetic T2 contrast agents, the polymeric shells of the 
invention can be used as ferromagnetic or paramagnetic magnetic resonance 
contrast agents. These agents introduce a local magnetic field where they are 
present and consequently change the relaxation properties of the protons that 
are nearby. This change in proton Tl and T2 allows for these contrast agents 
to be used in the typical proton analysis. Most often a Tl weighted proton 
imaging sequence is used. Encapsulation of small ferromagnetic or 
superparamagnetic metal particles (e.g., Fe, Mn, and the like) into the 
polymeric shells enable this to be used as a contrast agent. For example, 
small (3 to 10 nm) particles of iron oxide can be dispersed in a f luorocarbon | 
(or soybean oil, or other suitable medium) and then entrapped within a 
polymeric shell according to the present invention. 
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d Description Text - DETX (7) : 

paramagnetic ionic particles according to the present invention will 
e a paramagnetic cation incorporated or encapsulated together with a 
donating fluid in a carrier particle . The paramagnetic ion may be any 
ion displaying paramagnetic properties, typically being an element of 
numbers 21-29, 42, 4 4, and 58-70. Exemplary transition metal cations 

Gd.sup.+3, V.sup.+4, V.sup.+3, Cu.sup.+2, Ni.sup.+2, CrVsupT+3, 
+3, Co. sup. +2, Cr.sup.+3, Fe.sup.+3, Fe.sup.+2, and the like. The 

will normally be in the form of a salt, including sulfates, chlorides, 
s, nitrates, and the like, as counter ions. 
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phospholipid) of the type also suitable for controlled extended release of 
active compounds (WO- 9 10717 1) ; liposomes sequestered in/fel (U.S. Pat. No. 
4, 708, 861); metal chelates bound to liposomes, also s*fi table for use as MR 
contrast agents (RIO- 91 14178) ; lipid complexes of X-^ay contrast agents 
(WO- 89 11272) ; liposomes which can capture high solute to lipid ratios 
(WO-9110422) ; liposomes containing covalently bound PEG moieties on external 
surface to improve serum half-life (WO- 900 4^8^T; co nt rast agents comprising 
liposomes of specified diam eter encapsula#£#g parama gnetic auuyoT ' 
supeTfraTamag netic agents 
o^eAi-ve^iny imaging agents to tumours cj? 



fosomes ot tne type also suitable forj 
i sting of small liposomes prepared^ 
from pure phopholipids (EP- 179444) ; encapsulated X-ray contrast agents such^ as 
iopromide in liposomes (U.S. Pat. Stio. 5, 110, 475) ; non-phospholipid liposome ! 
compositions (U.S. Pat. No. 5,00,165 and U.S. Pat. No. 5, 049,389); 
he patocyte- directed vesicle delivery systems (U.S. Pat. No. 4,603,044); 
gas-filled liposomes of the yrfpe also suitable as ultrasound contrast agents 
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Liposomes e neaps ul ating solid and liquid contrast enhancing agents are also 
encompassed within the subject invention. As used herein, the terms "solid 
contrast enhancing agent" and "liquid contrast enhancing agent", denotes solid 
particulate materials, and solubilized or liquid materials, respectively, which 
are echogenic on ultrasound. Sui table solid cont rast enhancing agents will be 
readily apparent to those^Ja-iKcr in the art once ~§T»ed with the present 
disclosure, and include<* magnetite (Fe.sub.3 0. sub. 4) , ^olid iodine particles 
such as particles jh^aei L f rom iodipamide ethy l figi-^-^ — snd pa rticles formed by 
precipitating a water insol uble ^ .ri^efe-Tvy of-the ionic iodinated contrast 
medium metricate. SuxLaUlU liquid contrast enhancing agents will be readily 
apparent to those skilled in the art, once armed with the present disclosure, 
and include solubilized iodinated contrast agents. The latter is preferably 
used as an intravascular contrast agent for the purpose of visualizing flow, 
but is also highly effective for detecting tumors in the liver and spleen. 
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Detailed Description Text - DETX (47) : \ 
In addition to lipids , other materials that may be used to,forra the \ 
microspheres include, for example, proteins such as albumen, synthetic peptic 
such as polyglutamic acid, and linear and branched oligomers and polymers of 
galactose, glucose and other hexosaccharides and polym^s derived from 
phosphorylated and sulfonated pentose and hexose sugars and sugar alcohols. H 
Carbohydrate polymers such as alginic acid, dextra^T starch and HETA starch mayd 
also be used. Other natural polymers, such as .Hyaluronic acid, may be 
utilized. Synthetic polymers such as polyeth^leneglycol, polyvinylpyrrolidone,! 
polylactide, polyethyleneimines (linear and^branched) , polyionenes or 
polyiminocarboxylates may also be employed. p 
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Drawing Description Text - DRTX (114) : 

The lipid, protein, polymer, and/or vesicle compositions of the present 
invention, and especially the vesicle compositions, may serve not only as 
effective carriers of the superparamagnetic agents described above, but also 
may improve the effect of the susceptibility^cont rast agents. _ 
Superparamagnetic contrast agents include"' metal oxides, particularly^, ron 
oxides but including manganese oxides, and as iron oxides, containing varying 
amounts of manganese, cobalt and nickel which experience a magnetic domain. 
These agents are nano or microparticles and~h ave very high bulk 
susceptibilities and~€ransvetse relaxation rates. The larger particles, for 
example, particles having diameters of about 10 0 nm, have much higher R2 
relaxivities as compared to Rl relaxivities. The smaller particles, for 
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Detailed Inscription Dk ' l ' X (b4J : 

The gas filled microspheres used in the present invention may not only serv< 
as effective carriers of the superparamagnetic agents, e.g., iron oxides, but 
also appear to magnify the effect of the susceptibility contrast agents. 
Superparamagnetic contrast agents include metal oxides, particularly iron 
oxides but including manganese oxides, and as iron oxides, containing varying 
amounts of manganese, cobalt and nickel which experience a magnetic domain. 
These agents are nano or microparticles and have very high bulk 
susceptibilities and transverse relaxation rates. The larger particles, e.g., 
100 nm diameter, have much higher R2 relaxivities than Rl relaxivities but the 
smaller particles, e.g., 10 to 15 nm diameter have somewhat lower,R2 
relaxivities, but much more balanced Rl nd R2 values. The sma>JTest particles, 
e.g., monocrystalline iron oxide particles, 3 to 5 nm in diameter, have lower ^ 
R2 relaxivities, but probably the most balanced Rl and R2"'relaxation rates. || 
Ferritin can also be formulated to encapsulate a^oper'of ^ ery h ^ gn relaxa ^iori^| 
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A gas filled vesicle filled with oxygen gas should create extensive free 
radicals with cavitation. Also, metal ions from the transition series , 
especially manganese, iron and copper can increase the rate of formation of 
reactive oxygen intermediates from oxygen. By encapsulating metal ions with 
the ve sicles, th e for mation of free radicals in vivo dan by iiicm as^d. -Ytrgsr-r 
me^raT" 10ns may L>e incorporated into the liposomes as free salts, as complexe 
e.g., with EDTA; DTPA, DOTA or desfe rrioxamine , or as oxides of the metal^ io 
Additionally, derivatized complexes of the metal ions may be bound to lipid 
head groups, or lipophilic complexes^of the ions may be incorporated into a 
lipid birayer, for example. When exposed to thermal stimulation, e.g., ' 
cavitation, these metal ions then will increase the rate, of formation oTf " 
reactive oxygen intermediates. Further, radiosensitizers such as metronidazo 
and misonidazole may be incorporated into the gas filled vesicles to create 
free radicals on thermal stimulation. 
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Solid particulate matter which produces contrast-type enhanced images 
include graphite particles, glass beads, and similar substances. The present 
invention has grossly examined many of the available solid particulate matter 
I which theoretically may be used as a contrast agent, and has determined that 
one such agent, although not previously disclosed as a contrast agent, has a 
number of very desirable properties. Such agent and associated liquid carrier^ 
are broadly disclosed in U.S. Pat. No. 4,247,406 the disclosure which is 
herein incorporated by reference. In the ' 4 06 patent, the solid particulate 
material comprises magnetically localizable, biodegradable carriers which 
comprise microspheres formed from an amino acid polymer matrix with magnetic 
particles embedded therein. For example, al bum in can be used as the matrix 
material and magnetite (Fe.sub.3 O.sub.4) can be used as the magnetic 
particles. The microspheres have an average diameter of less than 1.5 micron: 
and the magnetic particles contained therein have an average size of not more p 
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Detailed Description Text - DETX (47) : F 
To further improve the magnetic effect of the resultant gas-filled liposomes 
for MRI, for example, one or more MRI contrast enhancing agents, such as 
paramagnetic or superparamagnetic contrast enhancing agents, may be added. 
Useful MRI contrast enhancing agents include paramagnetic ions such as 
transition metals, including iron (Fe.sup.+3), copper (Cu.sup.+2), and 
manganese (Mn.sup.+2) and the lanthanides such as gadolinium (Gd.sup.+3) and 
dysprosium (Dy.sup.+3), nitroxides, iron oxides (Fe.sub.3 O.sub.4), iron 
sulfides and paramagnetic particles such as manganese (Mn.sup.+2) substituted! 
hydroxyapatites. As well, agents such as chromium (Cr.sup.+3), nickel 
(Ni.sup.+2), cobalt (Co. sup. +2) and europium (Eu.sup.+2) are other examples of| 
paramagnetic ions that may be used. Other contrast enhancing agents such as 
nitroxide radicals or any other atom that maintains an unpaired electron spin 
with paramagnetic properties may be used. Ideally, the contrast enhancing 

agent is added to the aqueous lipid phase prior to agitatio n, and is designed 
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